Inversion and isomerization of Asp-58 residue in human alphaA-crystallin from normal aged lenses and cataractous lenses.
We have previously shown that L-Asp-151 in alphaA-crystallin from the human lens is converted to the biologically uncommon D-isomer. This process was not simple racemization, but stereoinversion, accompanied by isomerization to form the beta-Asp residue, such that L-beta-Asp, D-alpha-Asp and D-beta-Asp were formed. The present study shows that Asp-58 of human alphaA-crystallin is also converted to the D-isomer to a high degree to form the same isomers with age. The D/L ratio of beta-Asp-58 in aged normal lens increased to more than 3.0, showing stereoinversion by the 60 year range, then decreased to 1.0 in the 80 year range, while the isomerization of Asp-58 increased in the 80 year range. We also measured inversion and isomerization of the same residue from cataractous and normal human lenses of the 60 year range. The D/L ratio of Asp-58 from cataractous lenses was significantly lower than that from normal lenses, while the isomerization at Asp-58 in cataractous alphaA-crystallin was significantly higher than that of normal alphaA-crystallin. These results indicate that isomerization to the beta isomer of Asp-58 in cataractous alphaA-crystallin increased more than inversion to the D-isomer, suggesting that there are changes in the native structure of alphaA-crystallin in the human cataractous lens.